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ABSTRACT

Some factors have been identified as contributing to medical errors, such as labels, appearance
and location of ampoules. We present a case of accidental injection of tranexamic acid instead
of Bupivacaine during spinal anaesthesia. One minute after the injection of 3 mL of the solution,
the patient developed myoclonus of her lower extremities. Accidental intrathecal injection of the
wrong drug was suspected and a used ampoule of tranexamic acid was discovered in the trash
can. The ampoules of Bupivacaine (5 mg/mL, trade name “Sensovac Heavy”) and tranexamic acid
(500 mg/mL, Trade name “Nexamin”) were similar in appearance. Her myoclonus was successfully
treated with phenytoin, sodium valproate, thiopental sodium infusion, midazolam infusion and
supportive care of haemodynamic and respiratory systems. The surgery was temporarily deferred.
The patient’s condition progressively improved to full recovery.
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INTRODUCTION

Itis estimated that medication errors occur in 1.5 million
people in the USA annually. In other industrialized
countries, it has been reported that adverse events from
drugs are a leading cause of injury and death within
their health care systems.!! In this case report, we report
an accidental injection of tranexamic acid instead of
hyperbaric Bupivacaine for spinal anaesthesia due to
confusion between two different ampoules.

CASE REPORT

A 37-year-old female weighing 60 kg, American Society
of Anaesthesiologists I physical status, was scheduled for
cystolithotripsy. There was no past history of convulsions
or anaesthesia exposure. Her vital parameters and
investigations were within normal limits. Spinal
anaesthesia was performed with the patient in the right
lateral position at the L 4-5 interspace using a 23 gauge
Quincke’s spinal needle. Injection Bupivacaine 0.5%
(15 mg) 3 mL was injected intrathecally. Immediately
after drug administration, when she was placed in the

supine position, she complained of severe burning pain
in both lower limbs, back and gluteal region, and was
irritable. She developed myoclonic movements in the
lower extremities. Intravenous sedation with midazolam
(2mg) and fentanyl (100 mcg) was administered
without desired effect. Inj. propofol 80 mg was given
with temporary effect followed by sodium thiopentone
350 mg. The patient developed apnoea and the trachea
was intubated with a 7-mm cuffed portex endotracheal
tube easily. Her pulse rate was 98/min and blood
pressure (BP) gradually increased to 170/98 mmHg
from 110/70 mmHg. With the persistence of myoclonic
jerks, IV diazepam 10 mg and Inj. atracurium 25 mg was
given followed by Inj. midazolam infusion at the rate of

1.5 mg/h.

Accidental intrathecal injection of the wrong drug
was suspected and a used ampoule of tranexamic
acid was found in the trash can. After consultation
with the neurologist, IV phenytoin 700 mg,
dexamethasone 8 mg, sodium valproate 500 mg and
mannitol 20% 100 mL were administered. To reduce
the concentration of the drug in the cerebrospinal
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fluid (CSF), CSF lavage with 20 mL of normal saline
was performed (30 min after intrathecal injection).
Myoclonic jerks appeared in the upper limbs and face
and, therefore, Inj. Atracurium infusion was started at
a rate of 30 mg/h. The patient developed tachycardia
(pulse rate 140-160/min) with ventricular premature
beats (8-10/min) and hypertension (BP between
160/100 mmHg and 210/120 mmHg). Inj. Lignocaine
2% 3 mL was given and nitroglycerine infusion was
started for the control of BP. A nasogastric tube, Foley’s
catheter, central venous line and arterial line were
secured. Arterial blood gas (ABG) analysis revealed
metabolic acidosis with pH 7.291, PaO, 300.3, PaCO,
34.7, HCO, 16.4 and BE -9.3 with SpO, 99.9%. Inj.
Sodium bicarbonate 7.5% 50 mL was administered.
The operation was postponed.

After stabilization of vital parameters, she was shifted
to the Intensive Care Unit (ICU) about 2 h after
the intrathecal injection. She was ventilated with
synchronized intermittent mandatory ventilation—
pressure control mode with an inspiratory pressure
of 20 cmH,O, respiratory rate of 14/min and positive
end-expiratory pressure of 5 cmH,O. Half an hour after
shifting to the ICU, tonic clonic convulsions appeared
again, midazolam infusion was increased to 3 mg/h,
atracurium infusion was increased to 40 mg/h and
thiopental infusion at the rate of 3-5 mg/kg/h was
started. Nitroglycerine infusion was titrated to keep
the BP less than 140/90 mmHg. ABG was performed
at 6-hourly intervals and a total 150 mL of sodium
bicarbonate at a rate of 10 mL/h was required to keep
a base excess of less than —10. Inj. sodium valproate
100 mg 12-hourly, Inj. dexamethasone 8 mg every 8 h
and Inj. Mannitol 20% 100 mL 8-hourly were continued
and Inj. phenytoin was replaced with Inj. levetiracetam
1 gm.bd as per the advice of the neurophysician.

On the 2" day, myoclonic jerks had stopped and
therefore thiopental, atracurium and midazolam
infusions were stopped sequentially. Inj. levetiracetam,
valproate, dexamethasone and mannitol were continued
and gradually tapered. Nitroglycerine infusion was
withdrawn as her haemodynamic parameters had
stabilized. ABG showed pH 7.428, PaO, 183.7, PaCO,
24.4, HCO, 15.8, BE —6.9, Na 139 and K 2.9. Sodium
bicarbonate infusion was stopped and potassium
chloride (KCL) infusion was started (15% 10 mL KCL in
500 mL of dextrose—saline at a rate of 100 mL/h) till the
potassium came to a normal level. Hepatic, renal and
haematological investigations were done for assessing
organ function, which were within normal limits.
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Over the next 2 days, the patient’s level of
consciousness gradually improved, she moved all four
limbs and started responding to verbal commands.
Anticonvulsants were stopped, dexamethasone was
continued in a tapering dose, ventilatory support
was withdrawn and she was extubated on the 5" day.
She communicated normally, vitals were stable and
neurological examination was normal. A computed
tomography scan showed mild cerebral oedema.
On the 7% day, the patient was discharged from the
hospital without any neurological sequelae.

DISCUSSION

Some factors that have been identified as contributing
to medication errors include labels, appearance and
location of ampoules, syringes, inattention, poor
communication, carelessness and fatigue on the part
of the anaesthesiologist.l! In this case, drug error-
induced polymyoclonus occurred due to injection of
tranexamic acid for spinal anaesthesia, as two different
ampoules had a similar appearance. This illustrates
the importance of double-checking to reduce such
€ITOTS.

Little is known about the effect of direct intrathecal
administration of tranexamic acid in humans. Wong
et al.™ reported the first case of inadvertent intrathecal
injection of 75 mg tranexamic acid in an 18-year-old
man scheduled for appendicectomy. He developed
clonic convulsions that progressed to a generalized
seizure, which treated with intravenous diazepam,
and the patient recovered without any sequelae.
De leede et al.®' have reported a case of a 68-year-
old man who accidentally received an intrathecal
injection of 50 mg. tranexamic acid. Immediately after
the injection, he developed status epilepticus. The
outcome was complicated, with hypotonic paresis
of all four limbs, which resolved but resulted in
residual bilateral peroneal palsy. Yeh et al. reported
that seizures and refractory ventricular fibrillation
after accidental intrathecal administration of 500 mg
tranexamic acid were associated with fatal outcome.™
The exact mechanism by which tranexamic acid
induces seizures or ventricular fibrillation is not
known. There are, however, reports of neurotoxicity
in experimental studies, and when applied topically
to the cerebral cortex in animal studies, this drug
is known to produce seizures.’! Myoclonus could
arise from cerebral cortex, brain stem, spinal cord,
peripheral nerve and spinal roots. Some authors
have linked it to cerebellar dysfunction. There are
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two types of myoclonus arising from the spinal
cord; spinal segmental myoclonus and propriospinal
myoclonus. In the propriospinal myoclonus, the first
muscle activated is usually from the thoracic cord,
with upward and downward spread resulting in
generalized myoclonus. In an experimental study, the
drug caused intracranial and systemic hypertension
and epilepsies.”® Very high doses of drugs would cause
massive sympathetic discharge, as evidenced by initial
hypertensive response and subsequent ventricular
arrhythmias reported in some patients.™

In our case, the patient reported severe back pain and
myoclonus developed immediately after the intrathecal
injection of 300 mg tranexamic acid, which was a
much larger dose compared with those in former case
reports. Yamamura et al. reported that intracisternal
injection of tranexamic acid at a dose of 5 mg/kg in
cat causes seizure activities within 45-60 s.P! In the
present case, the patient received the same dose of
tranexamic acid. Tranexamic acid -induced seizures
result either from direct cerebral ischaemia secondary
to decrease in regional or global cerebral blood flow
or blockage of inhibitory cortical-amino butyric acid
(GABA)-A receptors. Because GABA-A receptors
govern opening of chloride channels resulting in
neuronal hyperpolarisation and reduced excitability,
blockage by tranexamic acid results in lowering
of  depolarization  threshold and enhanced
excitotoxicity.®”! Phenytoin did not terminate such
severe polymyoclonus, but addition of sodium
valproate was effective.! Refractory ventricular
fibrillation by intrathecal injection of tranexamic
acid that did not respond to full resuscitation is also
reported.””! Patients experiencing fatal catastrophies
after incidental intrathecal injection of penicillin,
gallamine and vincristine were treated with
anticonvulsant and spinal fluid lavage.”!

We speculate that treatment should include
administration of anticonvulsants, intensive
haemodynamic monitoring and, possibly, CSF lavage.
The benefits of CSF lavage are that they remove and
dilute the injected drug thus limiting the possibility of
neurological damage.®

Finally, all these case reports were due to confusion
between hyperbaric Bupivacaine and tranexamic acid.
The ampoules of tranexamic acid and Bupivacaine
were similar in appearance [Figure 1], but all these
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Figure 1: Ampoulles of Bupivacaine and tranexamic acid showing
similarity in appearance

publications have led the manufacturer to change the
configuration of ampoule of hyperbaric Bupivacaine so
that such serious complications do not happen again.

In most of the reports!**¥, general anaesthesia
was given after spinal anaesthesia as there was no
sensory and motor blockade with spinal anaesthesia.
In thesel*** patients, convulsions appeared after
reversal of muscle relaxants. Therefore, intrathecal
drug remained in the CSF for 2-3 h and treatment
was started later. While in our case, treatment of
convulsions and CSF lavage were performed earlier,
leading to a favourable outcome.
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